If IAA has no effect on the redistribution of calcium, the calcium levels might be expected to be similar in the walls of sections incubated in inhibitory concentrations of calcium both in the presence and absence of added IAA. A search of the literature has not revealed data that either supports or refutes the assumption that the inhibition of cell elongation in the presence of supraoptimal levels of calcium is dlue to an increase of calcium in the cell wall. Therefore, the current study was undertaken to determine the relationship between the absolute calcium levels in 6 petri dishes containing 20 ml of media were provided. Sections were randomized and distributed 10 sections per dish. In all experiments the primary leaves were left in the coleoptile section until after analysis. It has been found that the presence of the leaves increases growth (3), reduces curvature, and has only a slight effect upon the calcium level (5) . The petri dishes were placed on a rotary shaker and swirled at about 50 rotations per minute to improve growth. The sections were grown at 25 20 in weak green light except during the time it took to measure the sections (approximately 20 minutes). Light seems to have no effect on the growth of sections (2). After 2, 6, and 18 hours, 2 petri dishes from each treatment were removed and shadowgraphic enlargements made of the sections. These enlargements were used in determining elongation. The sections, including those taken at zero time, were then rinsed twice in distilled water, leaves removed with a glass needle, and sections again rinsed twice. Sections from 1 dish from each treatment were transferred to tared Coors porcelain crucibles and dried at 600 for at least 8 hours. Sections in the remaining dishes were fractionated and cell walls isolated by a slight modification of the procedure of Ray (9) . They were then placed in tared crucibles at 60°to dry for 8 hours. The crucibles were removed from the oven and allowed to cool in a -desiccator over silica gel. Weighings were made on a Mettler M-5 balance. Reproducible weighings were made by taking readings about 60 seconds from the time the crucible was removed from the desiccator.
After the dry weight was taken, the crucibles were placed in a muffle furnace at 550 to 600°for a minimum of 12 hours to ash the samples. Ash weights were determined in the same manner as the dry weights. Calcium was analyzed on a Perkin-Elmer (Norwalk, Connecticut) atomic absorption spectrophotometer, Model 303, and the procedure used to determine calcium was a modification of that suggested by Perkin No studies have been made of changes in absolute calcium levels in the cell wall during growth. Therefore, it was of interest to determine whether the calcium level of coleoptiles, and more specifically of cell period (fig IA) . Figure 1B shows that the percentage of calcium in the walls in both WC and WIC increased 2-fold (luring the treatment period. The wall calcium in the XV and XVI treatments (lid not change significantly. The accumulation of calcium in both \VC and XVIC was twice as great in intact sections as the accumulation by the cell walls alone. Figure 2 shows the growth of coleoptile sections for all 4 treatments for the 18-hour period. As expectecl, maximum growth occurred in sections subjected to IAA alone (XVI), but some growth occurred in the absence of an exogenous supply of IAA (W). Addition of calcium to the medium inhibited growth under both conditions (\VIC and \VC).
Discussion
Thimiann and Schneider (10) showed that calciunm has an inhibitory effect on auxin-induced elongation of oat coleoptiles. In 1955, Bennet-Clark (1) proposedl that IAA exerts its effect on growth by removing calcium from the cell wall. Tagawa and Bonner (10) showed that inhibitory levels of cal- (12) for maize coleoptile cell walls. The calcium content of cell walls doubled within 18 hours in a medium containing calcium, but remained essentially unchanged in a calcium-free medium. We have confirmed the finding that calcium inhibits elongation of oat coleoptiles in the presence of added IAA (5, 10) , and have further shown that calcium inhibits elongation in the absence of added IAA.
IAA does not cause a redistribution of Ca45 within the cell wall or loss from the cell wall in the absence of added calcium (4), and we have shown that IAA has no effect on calcium uptake in the cell wall in the presence of added calcium. Since calcium inhibits growth in either the presence or absence of IAA and since IAA does not alter absolute calcium levels in cell walls in the presence or absence of added calcium, it is suggested that the 2 phenomena are independent of one another.
Summary
Calcium levels in oat coleoptile sections were determined on intact sections and cell wall fractions by atomic absorption spectrophotometry. The measurements were made over an 18-hour period in both the presence and absence of 3.5 mg per liter of indoleacetic acid and in both the presence and absence of 200 mg per liter calcium. Calcium actively accumulates in the intact sections and shows a 2-fold increase in the walls over the 18-hour period if calcium is present in the medium. Indoleacetic acid has no effect on this accumulation. These results, based on determinations of calcium rather than C45, provide additional evidence that the mode of action of auxin is not through effects upon calcium levels in cell walls.
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